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having fiom 1 to 4 carbon atoms inclusive or methylene or tetramcthyJene radical, and their 

acid addition salts. 
Kit The invention also provides a process for 

the production of the compounds I above and 



their acid addition salts, characterised in that 
a 4 - hydroxy - homothiaxanthene derivative 
of general formula IV 
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We, Sandoz Patents Limited, of 590 
Jarvis Street, Toronto 5, Ontario, Canada, a 
Canadian Body Corporate, do hereby declare 
the invention, for which we pray chat a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following statement: — 

The present invention relates to novel homo- 
thiaxanthenes and processes for their produc- 
tion. 

The present invention provides compounds 
of the general formula I, 

S CH 2 





signifies the morpholino or piperidino radical, 
with the proviso that when two of R i? R= 
and R a are hydrogen atoms, R 4 together with 
the remaining substituenc of R t , R 2 and Ra 
may represent an alkylene radical containing 
from 2 to 4 carbon atoms inclusive, their acid 
addition salts and pharmaceutical composi- 
tions containing in addition to an inert car- 
rier, a compound I and/or a salt thereof. 

The invention further provides compounds 
cf the general formula I in which 
each of Rj, Rj. and R 3 signifies a hydrogen 
atom or a methyl radical, and either 
each of R 4 and K 3 signifies an alkyi radical 
having from 1 to 4 carbon atoms inclusive, or 



15 



s 

C-R| 

HC-R3 
N-R4 



in which each of R l9 R 2 and R 3 signifies a 
hydrogen atom or an aikyl radical containing 
from 1 to 4 carbon atoms inclusive and either 
each of R 4 and R* signifies an alkyi radical 
having horn 1 to 4 carbon atoms inclusive or 
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V 



signifies the morpholino or pipcridmo radical, 
with the proviso that when R2 and Ra are 
hydrogen atoms, R A together with R 4 may 
signify a dimethylene radical, when Ri and 
R 3 are hydrogen atoms, R ; together with R, 40 
may represent a dimethylene or trimethylene 
radical and when R 1 and R 2 signify hydrogen, 
R : together with R> may represents the tri- 
methylene or tetramethylene radical, and their 
acid addition salts. 45 

The invention also provides a process for 
the production of the compounds I above and 
their acid addition salts, characterised in that 
a 4 - hydroxy - homothiaxanthene derivative 
of general formula IV 50 
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in which R 2 to have the above significance, 
is treated with a dehydrating agent so as to 
give said compound I and, when an acid addi- 

5 tion salt is desired, salification is effected with 
an organic or inorganic acid. 

Compounds IV and their production arc 
described and claimed in die specification of 
our copending Application No. 1937/65 

10 divided hereon. v 

The dehydration of compound IV may be 
effected, for example, by heating the compound 
IV dissolved in glacial acetic acid, with con- 
centrated hydrochloric add. It may, however, 

15 also be effected with phosphorus oxychloride, 
thionyl chloride or zmc chloride. The final 
product I is isolated and purified by methods 
known per se. The compounds I are oily or 
crystalline at room temperature. They arc 

20 basic compounds and form stable salts, which 
are crystalline at room temperature, with in- 
organic or organic adds, e.g. hydrochloric, 
hydrobromic sulphuric, dtric, oxalic, tartaric, 
succinic, maleic, acetic, benzoic, hexahydro- 

25 benzoic, methanesulphonic, fumaric, gallic and 
hydricdic. The compounds I have pharma- 
ceutical properties and are characterised by 
•their effects on the nervous system; the exact 
nature of the pharmaceutical effect depends 

30 upon the nature of the basic side chain. Thus, 
for example, those compounds having a piperi- 
dine substituent are especially good inhibitors 
of histamine, serotonin and, more generally, 
biogenic amines, whi!e the remaining com- 

35 pounds I are characterised more by their neuro- 
plegic and anti-depressant properties. 

In the following non-limitative examples all 
temperatures are given in degrees Centigrade, 
the melting and boiling points are uncorrected. 

40 Example!: — 

a; 4 - [l 1 - Methyl - piperidyl - (4 1 )] - 4 - 
hydroxy - homothiaxanthene is prepared as 
described in Example 1 of our copending 
Application No. 1937/65 Serial No. 1,001,823. 



b). 4 - [l 1 - Methyl - piperidylidenc - (4 1 )]- 45 
homothiaxanthene. 
A solution of 5.0 g of 4 - [l 1 - methyl - 
piperidyl - (4 1 )] - 4 - hydroxy - homothiaxan- 
thene in 50 cc of glacial acetic acid is heated 
to the boil widi 20 cc of concentrated hydro- 50 
chloric acid for 1 hour. The solvent is then 
removed at a pressure of 15 mm of Hg, the 
residue made alkaline with a 20% sodium 
hydroxide solution and shaken three times, 
each time with 100 cc of ether. After washing 55 
the ether extract with water and drying over 
magnesium sulphate, the ether solution is con- 
centrated to about 50 cc and saturated with 
hydrobromic acid gas. The ether is subse- 
quendy distilled off and the remaining oil 60 
taken up in ethanol, the 4 - [I 1 - methyl - 
piperidylidene - (4 1 )] - homothiaxanthene - 
hydrdbromide crystallising out in the cold. 
After recrystallisation from ethanol the com- 
pound meirs at 265 to 270° with decomposi- 65 
tion. 

Example 2: — 

a) 4 - { 8 - [l 1 - Methyl - piperidyl - (2 1 ) - 
ethyl] } - 4 - hydroxy - homothiaxanthene is 
prepared as described in Example 2 of our co- 70 
pending application No. 1937/65 No. 
1,001,823. 

b) 1 - [1 J - Methyl - piperidyl - (2 1 )] - 2 - 
homothiaxanthylidene - (4 11 ) - ethane. 

A solution of 10.0 g of 4 - ]fi - [l 1 -methyl- 75 
piperidyl - (2 J ) - ethyl] J - - 4 - hydroxy - 
homothiaxanthene in 100 cc of glacial acetic 
acid are heated to the boil with 40 cc of 
coneentra ted hydrochloric acid for 1 hour. The 
solvent is then removed at a pressure of 15 80 
mm of Hg, the residue made alkaline with a 
20% sodium hydroxide solution and shaken 
three times, each Time with 200 cc of ether. 
After washing of the ether extract with water 
r.nd drying over magnesium sulphate, the ether 85 
solution is concentrated to about 75 cc and 
5atur*'.ted with hydrobromic acid gas. The 
ether is subsequendy distilled off and the re- 
maining oil taken up in acetone, the 1 - [l 1 - 
methyl - piperidyl - (2 J )] - 2 - homothiaxan- 90 
thylidenc - (4"; - ethane crystallising in the 
cold. After recrystallisation from acetone the 
compound melts at 210 to 217° with decom- 
position. 

Example 3:— 95 

a) 4 - (7 - DDicthylaminopropyl) - 4 - 
hydroxy 1 homothiaxanthene is prepared as 
described in Example 4 of our copending 
application No. 1937/65, Serial No. 
1,001,823. 100 

b) 1 - Diethylamino - 3 - homothiaxanthyli- 

dene - (4 1 ) - propane. 
A solution of 34.0 g of 4 - (7 - diethyl- 
aminopropyl) - 4 - hydroxy - homothiaxanthene 
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in 150 cc of glacial acetic acid arc heated to 
the boil with 55 cc of concentrated hydro- 
chloric acid for 1 hour. The solvent is then 
removed at a pressure of 15 mm of Hg, the 

5 residue made alkaline with a 20% sodium 
hydroxide solution and shaken three times, 
each time with 200 cc of ether. After wash- 
ing of the ether extract with water and drying 
ever magnesium sulphate the ether solution is 

10 concentrated and the remaining oil distilled 
at 200 to 230° and 0.05 mm of Hg in an air 
bath. The pure 1 - diethylamino - 3 - 
homcrluaxanthylidene - (4 1 ) - propane resulting 
as an oil is converted to the acid oxalate with 

15 oxalic acid, which after recrystallisation from 
ethanol melts at 174 to 176°. 

Example 4: — 
a) 4 - Piperidinopropyi - 4 - hydroxy - 
homothiaxanrhenc is prepared as described in 
20 Example 5 of our copending Application No. 
1937/65, Serial No. 1,001,823. 

b; 1 - Piperidino - 3 - homothiaxanthylidene- 
(4 l ) - propane. 
The dehydration is effected by heating 4 - 

25 piperidinopropyi - 4 - hydroxy - homothiaxan- 
thene dissolved in glacial acetic acid with 
concentrated hydrochloric acid for 1 hour in 
an analogous manner to Example 3. The crude 
1 - piperidino - 3 - homothiaxanthylidene - 

30 (4 1 ) - propane obtained as an oil is con- 
verted to the hydrochloride with hydrochloric 
acid gas in ethanol, which melts with de- 
composition at 270 to 275° after recrystallisa- 
tion from ethanol. 

35 Acid fumarate, melting point 193 to 197°. 

Example 5: — 

a) 4 - Morpholinopropyl - 4 - hydroxy - 
homothiaxanthene is prepared as described in 
Example 6 of our copending Application No. 

40 1937/65, Serial No. 1,001,823. 

b) 1 - Morpholino - 3 - homothiaxanthylidene- 

(4 1 ) - propane. 
The dehydration is effected by heating 4 - 
morpholinopropyl - 4 - hydroxy - homothia- 

45 xanthene dissolved in glacial acetic acid, to- 
gether with concentrated hydrochloric acid in 
analogous manner to that of Example 3 for 
one hour. The crude 1 - moropholino- 
3 - hcmothiaxanthylidene - (4 1 ) - propane 

50 resulting as an oil, is converted to the acid 
fumara'Ce with fumaric acid which melts at 
165 to 168° after recrystallisation from 
ethanol. 

Example 6: — 
55 a) 4 - [(3 1 - Morpholino - 2 1 - methyl) - 
propyl] - 4 - hydroxy - homothiaxanthene is 
prepared as described in Example 7 of our 
copending Application No. 1937/65, Serial 
No. 1,001,823. 



b) 1 - Morpholino - 2 - methyl - 3 - homo- 60 
thiaxanthylidene - (4 1 ) - propane. 
The dehydration is obtained by heating 4 - 
f(3 l - morpholino - 2 1 - methyl) - propyl - 
4 - hydroxy - homothiaxanthene dissolved in 
glacial acetic acid with hydro chloric acid for 65 
one hour in an analogous manner to Example 
3. Hie 1 - morpholino - 2 - methyl - 3 - 
homothiaxanmylidenc - (4 1 ) - propane obtained 
as an oil is converted with fumaric acid to 
form the acid fumarate. Melting point 182 70 
to 185° after recrystallisation from ethanol. 

Example 7: — 

a) 4 - [l l - Methyl - piperidyl - (3 l ) - 
methyl 1 - 4 - hydroxy - homothiaxanthene is 
prepared as described in Example 8 of our co- 75 
pending Application No. 1937/65, Serial No. 
1,001,823. 

b) [l 1 - Methyl - piperidyl - (3 1 )] - homo- 

thiaxanthylidene - (4) * methane. 
The dehydration is effected by heating 4-80 
[1 J - methyl - piperidyl - (3 1 ) - methyl] - 4 - 
hydroxy - homothiaxanthene dissolved in gla- 
cial acetic acid with concentrated hydrochloric 
acid for one hour in an analogous manner to 
Example 3 . The crude [ 1 1 - methyl - piperidyl- 85 
(3 1 )] - homothiaxanthylidene - (4) - methane 
obtained as an oil is converted with fumaric 
acid to form the neutral fumarate. After re- 
crystallisation from aqueous ethanol, the salt, 
which contains 1 mol of water of crystalEsa- 90 
tion, melts at 240 to 242°. 



Example 8: — 

a) 4 - [(3 1 - Morpholino - V - methyl) - 
propyl] - 4 - hydroxy - homothiaxanthene is 
prepared as described in Example 9 of our 95 
copending Application No. 1937/65, Serial 
No. 1,001,823. 

b) 1 - Piperidino - 2 - methyl - 3 - homo- 

thiaxanthylidene - (4 1 ) - propane. 
The dehydration is effected by heating 4 - 100 
[(3 1 - piperidino - 2 1 - methyl) - propyl] - 
4 - hydroxy - homothiaxanthene dissolved in 
glacial acetic acid with concentrated hydro- 
chloric zcld for one hour in a manner analo- 
gous to Example 3. The resulting oily residue, 105 
the crude 1 - piperidino - 2 - methyl - 3 - 
homothiaxanthylidene - (4 1 ) - propane, is con- 
vened with oxalic acid to the acid oxalate. 
After recrystallisation from ethanol the acid 
oxalate melts at 187 to 189°. 110 



Example 9: — 
a) 4 - [l 3 - Methyl - pyrolidyl - (3 1 ) - 
methyl] - 4 - hydroxy - homothiaxanthene is 
prepared as described in Example 10 of our 
copending Apphcation No. 1937/65, Serial 115 
No. 1,001,823. 
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b) [l 1 - Methyl - pyrrolidyl - (3 1 )] - homo- 
thiaxanthylidene - (4) - methane. 
The dehydration is effected by heating 4 - 
f l 1 - methyl - pyrrolidyl ~ 3 1 ) - methyl] - 4 - 

5 hydroxy - homothiaxanthene dissolved in gla- 
cial acetic acid with concentrated hydrochloric 
acid in a manner analogous to that of Example 
3. The residue obtained as an oil, the crude 
[l 1 - methyl - pyrrolidyl - (3 1 )] - homo- 

10 thiaxanthylidene - (4) - methane, is converted 
with f umaric acid to form the neutral fumarate. 
After recrystallisation from ethanol/acetone the 
fumarate melts at 213 to 215°. 

Example 10: — 
15 a) 4 -■{/?- [I 1 - Methyl - pyrrolidyl - (2 l ) - 
ethyl] }■ - 4 - hydroxy - homothiaxanthene is 
prepared as described in Example 11 of our 
copending Application No. 1937/65. Serial 
No. 1,001,823. 

20 b) 1 - [I 1 - Methyl - pyrrolidyl - (2 1 )] - 2 - 
homothiaxanthylidene - (4 U ) - ethane. 
A solution of 8.0 g of 4 _ \fi - [l 1 - methyl- 
pyrrolidyl - (2 1 ) - ethyl} - 4 - hydroxy - 
homothiaxanthene (isomer A: melting point 

25 192 to 200°) in 80 cc of glacial acetic acid 
is heated to the boil widi 32 cc of concentrated 
hydrochloric acid for one hour. The solvent 
is then removed at a pressure of 15 mm of Hg, 
the residue made alkaline with a 2-N sodium 

30 hydroxide solution and shaken three times, 
each time with 200 cc of ether. After wash- 
ing the ether extract with water and drying 
over magnesium sulphate, the solvent is re- 
moved and the oily residue, the crude 1 - 

35 [I 1 - methylpyrrohdyl - (2 1 )] - 2 - homo- 
thiaxanthylidene - (4 l ) - ethane, convened to 
the acid oxalate. After recrystallisation from 
ethanol/acetone the salt melts at 150 to 153°. 
The dehydration from the isomer B (melting 

40 point 116 to 120°) is effected in a manner 
analogous to that described above. The re- 
sulting oil is treated with oxalic acid, and 
the resulting acid oxalate recrystaliised from 
ethanol/acetone. The add salt melts at 150 

45 to 153° and is identical with the above men- 
tioned compound. 

In the Specification of our copending 
application No. 1939/65, Serial No. 1,001,825 
there is described and claimed 1 - dimethyl- 

50 amino - 3 - homothiaxanthylidene - (4 1 ) - 
propane and its acid addition salts and no 
claim thereto is made herein. 

Subject to the foregoing disclaimer WHAT 
WE CLAIM IS: — 

55 1. A process for the production of com- 
pounds of the general formula I, 




in which 

each of R,, R 2 and Rj siginties a hydrogen 
atom or an alkyl radical containing from 1 to 60 
4 carbon atoms inclusive and either 
each of R, and Rj signifies an alkyl radical 
having from 1 to 4 carbon atoms inclusive, or 




signifies the morpholino or piperidino radical, fi5 
wiih the proviso that when two of R ls R 2 
and R ;i are hydrogen atoms, R t together with 
the remaining subscituent of R 2 , R 2 and R 3 
may represent an alkylene radical containing 
from 2 to 4 carbon atoms inclusive, and their 70 
acid addition salts, characterized in that a 4 - 
hydroxy - homothiaxanthene derivative of gen- 
eral formula IV, 




IV 



1,001,822 



10 



15 



20 



in which Rj to R 5 have the above significance, 
is Treated with a dehydrating agent so as to 
give said compound I and, when an acid addi- 
tion salt is desired, salification is effected with 
an organic or inorganic acid. 

2. A process for the production of com- 
pounds of general formula I stated in Claim 
1 and their acid addition salts, substantially 
as herein described with reference to any one 
of the examples. 

3. The compounds of the general formula 
I stated in Claim 1 and their acid addition 
salts, whenever produced by the process 
claimed in either of the preceding claims. 

4. The compounds of the general formula 
I stated in Claim 1 and their acid addition 
salts. 

5. Compounds of the general formula I 
stated in Claim 1, in which 

each of R J; 3 2 and R, signifies a hydrogen 
atom or a methyl radical, and either 
each of Rj and R-, signifies an alkyl radical 
having from 1 to 4 carbon atoms inclusive, or 



25 



signifies the morpholino or pipcridino radical, 
with the proviso that when R 2 and R 3 are 
hydrogen atoms, R, together with R, may 
signify a dimethylene radical, and when R 2 and 
R, are hydrogen atoms, R 2 together with R, 



may represent a dimethylene or trimethylenc 30 
radical and when Ri and R- signify hydrogen, 
R t together with R, may represent the tri- 
mctiiylcnc or tctramethylene radical, and their 
acid addition salts. 

6. 4 - [I 1 - Mediyl - piperidylidene - (4 1 )]- 35 
homothiaxanthene. 

7. 1 - [l 1 - Methyl - piperidyl - (2 1 )] - 2 - 
homothiaxanthylidene - (4 11 ) - ethane. 

8. 1 - Diethylamino - 3 - homorhiaxanthyli- 
dene - (4 1 ) - propane. 40 

9. 1 - Piperidino - 3 - homothiaxanthyli- 
dene - (4 1 ) - propane. 

10. 1 - Morpholino - 3 - homothiaxanthyli- 
dene - (4 1 ) - propane. 

11. 1 - Morpholino - 2 - methyl - 3 - 45 
homothiaxanthylidene - (4 l ) - propane. 

12. [V - Methyl - piperidyl - (3 1 )] - homo- 
thiaxanthylidene - (4) - methane. 

13. 1 - Piperidino - 2 - methyl - 3 - homo- 
thiaxanthylidene - (4 1 ) - propane. 50 

14. [I 1 - Methyl - pyrrolidyl - (3 1 )] - 
homothiaxanthylidene - (4 1 ) - propane. 

15. 1 - [l 1 - Methyl - pyrrolidyl - (2 1 )] - 
2 - homothiaxanthylidene - (4 51 ) - ethane. 

16. The acid addition salts of the compounds 
claimed in claims 6 to 15. 

17. Pharmaceutical compositions containing, 
in addition to an inert carrier, a compound 
claimed in any one of Claims 3 to 16. 

ERIC POTTER AND CLARKSON, 
Chartered Patent Agents, 
317 High Holborn, 
London, W.C1. 
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